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High speed CAN transceiver

Preliminary specification

TJA1041

FEATURES

Optimized for in-vehicle high speed communication

Fully compatible with the ISO 11898 standard
High speed (up to 1 Mbaud)
Very low ElectroMagnetic Emission (EME)

Differential receiver with high common-mode range for
ElectroMagnetic Immunity (EMI)

Passive behaviour in unpowered state

Auto 1/0-level adaptation to host controller supply
voltage

Voltage source for stabilizing the recessive bus level if
split termination is used (further improvement of EME)

Listen-only mode
At least 110 nodes can be connected.

Low-power management

Very low-current sleep and standby mode with local and
remote wake-up

Wake-up source recognition.

Diagnosis (detection and signalling)

Short-circuits of the bus lines
Over-temperature

Transmit data (TXD) dominant time-out
Receive data (RXD) recessive clamping
RXD to TXD short-circuit

Bus dominant time-out

Cold start (first battery connection).

ORDERING INFORMATION

Protections

e TXD dominant time-out function
* RXD recessive clamping function
e TXD to RXD short-circuit handler

¢ Bus pins and pin Vgat protected against transients in an
automotive environment

¢ Bus pins and pin SPLIT short-circuit proof to battery and
ground

e Thermally protected
¢ Undervoltage detection on pins Vcc, Vo and Vpar.

GENERAL DESCRIPTION

The TJA1041 is the interface between the protocol
controller and the physical bus of a CAN network. It is
primarily intended for high speed applications, up to

1 Mbaud, in passenger cars. The device provides
differential transmit capability to the bus and differential
receive capability to the CAN controller and is fully
compatible to the ISO 11898 standard. Besides an
excellent EMC performance and passive behaviour in
unpowered state, the TJA1041 provides furthermore:

¢ Low-power management, supporting local and remote
wake-up with wake-up source recognition

¢ Several diagnosis functions including short-circuits of
the bus lines and first battery connection

¢ Listen-only mode

« Auto adaptation of the 1/O levels to the supply voltage of
the microcontroller.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TJAL1041T S0O14 plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
VAT supply voltage on pin Vgar 5 27 \
Vee supply voltage on pin Ve 475 |525 |V
Vio supply voltage on pin V)0 2.8 5.25 \
IBAT supply current on pin Vgar Vear =12V 10 30 MA
VcANH DC voltage on pin CANH 0 <V¢e <5.25V; no time limit =27 +40 \%
VeaNL DC voltage on pin CANL 0 < Ve <5.25 V; no time limit =27 +40 \%
VspuT DC voltage on pin SPLIT 0 < Vce <5.25V; no time limit =27 +40 \%
Ty virtual junction temperature -40 +150 (°C
Vesd(HBM) electrostatic discharge voltage on | Human Body Model (HBM) -4 +4 kv
all pins
tpD(TXD-RXD) propagation delay TXD to RXD Vgrg =0V - 255 ns
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Fig.1 Block diagram.
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PINNING

SYMBOL | PIN DESCRIPTION

TXD 1 |transmit data input

GND 2 | ground supply

Vee 3 | supply voltage __

RXD 4 receive data output; reads out data P E lsTe
from the bus lines GND [ 2] 13| CANH

Vio 5 | supply voltage for I/O-level Vee[3] 12] CANL

= - adagltation - RxD[4] [TIA1041T [11]spuT
enable control input

INH 7 | inhibit output for switching external Yo (5] 0] Vear
voltage regulator en[s] [0 | wake

ERR 8 | error and power-on indication output INH [ 7| 8] ERR
(active LOW) —_—

WAKE 9 |local wake-up input

VBaT 10 | battery supply voltage

SPLIT 11 | common-mode stabilization output

CANL 12 | LOW-level CAN bus line

CANH 13 | HIGH-level CAN bus line _ o _

STB 14 | standby control input (active LOW) Fig-2 Pinning diagram.

FUNCTIONAL DESCRIPTION

As well as dealing with the physical layer as described in
the ISO 11898 standard, the TJA1041 controls the whole
ECU power management and performs diagnoses of the

system.
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Operating modes

The TJA1041 can be operated in five modes, each with
specific features. Two control pins (STB and EN) select the
mode of operation, see Table 1 for a detailed description
of the modes of operation, and Fig.3 for the state diagram.
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Table 1 Operating modes
i i Pin ERR Pin RXD
MODE | £in | Pin Pin INH
STB | EN LOW HIGH LOW HIGH
Normal H H | bus failure detected; | no bus failure bus dominant | bus H
note 1 detected; note 1 recessive
local wake-up request | remote wake-up bus dominant | bus H
detected; note 2 request detected or recessive
no wake-up request
detected
Pwon/ H L | Vgar Pwon situation no Vgar Pwon bus dominant |bus H
listen-only detected; note 3 situation detected; recessive
note 3
TXD dominant no TXD dominant bus dominant | bus H
time-out; time-out; recessive
over-temperature; over-temperature;
RXD recessive RXD recessive
clamping; TXD to clamping; TXD to
RXD short or bus RXD short or bus
dominant time-out dominant time-out
detected; note 4 detected; note 4
Go-to sleep L H | wake-up request no wake-up request | wake-up no wake-up note 6
command detected; note 5 detected; note 5 request request
Sleep; note 7 detected; detected; floating
Standby note 5 note 5 H
Notes
1. Valid after the 4th dominant to recessive edge at pin TXD after entering the normal mode.
2. Valid before the 4th dominant to recessive edge at pin TXD after entering the normal mode.
3. Valid if Ve and Vo are present and coming from the sleep, standby or go-to sleep command mode.
4. Coming from normal mode.
5. Valid if V¢ and Vo are present.
6. Will become floating if this mode is selected for a time longer than the hold time of go-to sleep command (thmin)) and

the Pwon flag was previously cleared.

7. Transceiver will only enter the sleep mode if the go-to sleep command mode was selected longer than the hold time
of go-to sleep command (tnmin)) O by an undervoltage detection on Vcc or Vo for t > tyyvcc)vio)-
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PWON NORMAL
LISTEN ONLY
STB=1
EN =1
STB—»1
and EN 1
and EN -0
STB >0
and EN —» 1
EN=0and STB =0 EN=1and
STB > 1 and EN =0 STB—*> 1

STANDBY

STB=0
EN =0

EN =0 and
WAKE FLAG —»1

WAKE FLAG =0
and t > tjy(min)

O
from any state
except SLEEP
when UVNOM =0

and UVBAT -1

EN =1 and
WAKE FLAG —»1

O
from any state
except SLEEP
when UVBAT =0

and UVNOM -1
LEGEND:

UVNom =1 anundervoltage is detected on V¢ or Vi o
UVgar =1 anundervoltage is detected on Vgar

—-

a signal transition (e.g.— 1 signifies a transition from 0 to 1)
a steady signal level
o—— any undervoltage condition overrules the externally applied signals at STB and EN according to the state diagram

MGU247

EN = 1 means a HIGH-level is present on pin EN.

Fig.3 State diagram operating modes.
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NORMAL MODE

In this mode the transceiver is able to transmit and receive
data via the bus lines CANH and CANL. The differential
receiver converts the analog data on the bus lines into
digital data which is output to pin RXD via the multiplexer
(MUX) and the 1/0O-level adapter. After entering the normal
mode, pin ERR will indicate the wake-up source before the
4th dominant to recessive edge on pin TXD. After the 4th
dominant to recessive edge on pin TXD, pin ERR will
become active (LOW) if a bus failure is present (see
Table 1).

PWON/LISTEN-ONLY MODE

In Pwon/listen-only mode the CAN bus signal is reflected
at pin RXD without activating the transmitter, thus
providing a listen-only behaviour. Entering the
Pwon/listen-only mode from the sleep, standby or go-to
sleep command mode, pin ERR reflects the Pwon flag,
indicating a previous loss of battery condition or a first
battery connection. Entering the Pwon/listen-only mode
from the normal mode, pin ERR reflects the local failures
like TXD dominant time-out, over-temperature, RXD
recessive clamping, bus dominant or TXD to RXD
short-circuit situation. The bus is biased at half Vcc.

GO-TO SLEEP COMMAND MODE

In this mode a go-to sleep command is given to the
transceiver. When this mode is selected for a time longer
than the hold time of go-to sleep command and both the
wake flag and the Pwon flag were previously cleared, the
pull-up current at pin INH will be switched off. The
transceiver is not able to transmit or receive data.

Pins RXD and ERR will only reflect the internal wake-up
flag if Vcc and Vo are provided.

SLEEP MODE

The sleep mode is entered when the go-to sleep command
mode is selected for longer than the hold time of the go-to
sleep command (thmin))- In this mode pin INH is floating.
The supply current on pin Vgar is reduced to a minimum in
a way that electromagnetic immunity is guaranteed and a
wake-up event on the bus lines or on pin WAKE will be
recognized. If a wake-up event is recognized, pin INH will
be activated. Pin INH can be used to switch the voltage
regulator which supplies V¢ and/or the supply voltage of
the CAN controller and microcontroller (Vo). The bus is
biased at ground level.
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STANDBY MODE

By switching pins EN and STB directly to LOW, the
standby mode is entered. The transceiver behaves in the
same way as in the sleep mode with the exception that
pin INH is HIGH.

Fail-safe fallback modes

The TJA1041 is provided with undervoltage detection
circuits on V¢e, Vyjo and Vgart.

An undervoltage on Vcc and Vg is detected when the
voltage on these pins becomes lower than respectively
VCC(SLEEP) and Vl/O(SLEEP) for atime Ionger than
tuvevee)yviig)- If an undervoltage is detected on Ve or Vo,
the transceiver will enter the sleep mode. In this case the
voltage regulators will be switched off via pin INH, which
prevents extra current consumption in case of a
short-circuit. Any wake-up event will switch on the voltage
regulators via pin INH. If the short-circuit still exists, the
voltage regulators will be switched off again via pin INH.
If the short-circuit has disappeared, the transceiver will
enter the mode determined by the signals on pins EN
and STB.

An undervoltage on Vg is detected when the voltage on
this pin becomes lower than Veatstanpey). If an
undervoltage is detected on Vgat, the TJIA1041 will enter
the sleep mode to guarantee that the transceiver will not
disturb the bus and will ensure a low current consumption.
Once the undervoltage is removed, the transceiver will
return to the operating mode as determined by the logical
state of pins EN and STB.

Split circuit

The split circuit is a DC stabilized voltage source of
0.5Vcc. Itis turned on only in normal and Pwon/listen-only
mode. In all other modes pin SPLIT is floating. The split
circuit can be used to stabilize the recessive
common-mode voltage in case of a split termination

(see Fig.4). In case of a recessive bus voltage <0.5V¢c
due to the presence of an unsupplied transceiver in the
network with a significant leakage current from the bus
lines to ground, the split circuit will stabilize this recessive
voltage to 0.5V¢c. So a start of transmission does not
cause a step in the common-mode signal which will lead to
a poor ElectroMagnetic Emission (EME) behaviour.
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Fig.4 Stabilization circuitry example.

Pwon flag

The Pwon flag will be set in case of a power-on situation at
VgaT. Itis redirected to pin ERR in the Pwon/listen-only
mode coming from the sleep, standby or go-to sleep
command mode. The Pwon flag will be reset if the
transceiver enters the normal mode. In case of an active
Pwon flag, the sleep mode cannot be entered. So in a
VeaT Pwon situation the sleep mode can only be entered
once the normal mode of the transceiver has been
selected.

Wake-up

Figure 5 shows the state diagram of wake-up. There are
several ways to wake-up the TJIA1041 which is in sleep or
standby mode:

1. Wake-up via a dominant bus state
2. Local wake-up via an edge at pin WAKE

3. Mode change from sleep or standby mode to normal or
Pwon/listen-only mode (wake-up flag will not be set).

The wake-up flag will be reset if the transceiver enters the
normal mode.

WAKE-UP VIA A DOMINANT BUS STATE

The bus lines are monitored via a low-power differential
comparator. Once the low-power differential comparator
has detected a dominant bus level for more than tgys, the
internal wake-up flag will be set.
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See Table 1 for the effect this will have on pins ERR, RXD
and INH, depending on the actual mode of the transceiver.

LOCAL WAKE-UP VIA EDGE AT PIN WAKE

Any transition at pin WAKE results in a wake-up event.

In order to suppress external noise a filter is integrated at
pin WAKE. This means that the subsequent state on

pin WAKE has to be valid for a certain time (twakg)-

Pin WAKE provides an internal pull-up towards Vgar if a
HIGH level was present at pin WAKE for at least tyaxe Or
an internal pull-down towards GND if a LOW level was
present at pin WAKE for at least tyake.

WAKE-UP VIA MODE TRANSITION

It is also possible to set pin INH to a HIGH level with a
mode transition towards normal mode. This is useful for
applications with a continuously powered microcontroller.

WAKE-UP SOURCE RECOGNITION

The TJA1041 can recognize if the wake-up source is a
local wake-up event on pin WAKE or a wake-up via a
dominant bus state. The wake-up source flag is set in case
the wake-up source was an edge at pin WAKE. The
wake-up source can be read on pin ERR if the normal
mode is entered coming from any different mode

(see Fig.5). This flag will be reset after four dominant to
recessive edges on pin TXD in normal operating mode.
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Wake-up Power-on
NOT Normal Normal OR
AND 4th dominant
Bus = i > .
(Bus dom(l)nRant) 'BUS to recessive edge

at pin TXD
Edge on WAKE > tyyakE

Edge on WAKE > tWAKE

Wake-up
source

Power-on

SN

Transition from
Normal mode
to any other mode

NOT Normal
AND

AND
NOT PWON

\

MGU170

Fig.5 State diagrams of wake-up flag and wake-up source.

Error flags

There are two error flags which can be read at pin ERR:

< An error flag indicating a bus failure in normal mode.
This flag will be set after the 4th dominant to recessive
edge at pin TXD if a bus failure was present

< An error flag indicating a TXD dominant time-out,
over-temperature, RXD recessive clamping, bus
dominant time-out or TXD to RXD short-circuit situation.
This flag will be set in normal mode or Pwon/listen-only
mode, but can be read only in the Pwon/listen-only
mode.The flag will be reset if the transceiver enters the
normal mode or if RXD is dominant while TXD is
recessive.

BUS FAILURE DIAGNOSIS

During normal mode the TJA1041 provides an active LOW
bus failure diagnosis output via pin ERR in case the
transceiver drives the bus lines dominant. A detected bus
failure can be read at pin ERR during normal mode.

2001 Dec 18
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TXD DOMINANT TIME-OUT FUNCTION

A ‘TXD dominant time-out’ timer circuit prevents the bus
lines from being driven to a permanent dominant state
(blocking all network communication) if pin TXD is forced
permanently LOW by a hardware and/or software
application failure.

The timer is triggered by a negative edge on pin TXD. If the
duration of the LOW level on pin TXD exceeds the internal
timer value (tpowm), the transmitter is disabled, driving the
bus lines into a recessive state. The timer is reset by a
positive edge on pin TXD. The transmitter stays disabled
until RXD is dominant while TXD is recessive or a mode
change towards normal mode.

The TXD dominant time-out time (tpowm) defines the
minimum possible bit rate of 40 kBaud. See Table 1 for the
effect this will have on pin ERR, depending on the actual
mode of the transceiver.
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OVER-TEMPERATURE DETECTION

The output drivers are protected against over-temperature
conditions. If the virtual junction temperature exceeds
165 °C typical, the output drivers will be disabled until the
virtual junction temperature becomes lower than 165 °C
typical and TXD becomes recessive again. For this reason
an output driver oscillation with temperature drifts is not
possible.

RXD RECESSIVE CLAMPING

If a RXD recessive clamping situation is detected, the
transmitter will be disabled to prevent a disturbance of the
bus. If RXD is clamped to recessive the CAN controller can
start a message anytime because it does not see a
dominant state on the bus. This will disturb the messages
on the bus. The transmitter stays disabled until RXD is
dominant while TXD is recessive, or until a mode change
towards normal mode occurs.

BUS DOMINANT TIME-OUT

If a RXD dominant time-out is detected, it can be read out
in Pwon/listen-only mode at pin ERR. If an application is
using pin SPLIT and a short-circuit between Vgat and

pin CANH is present, the bus voltage could exceed 0.9 V
which means that the transceiver will see a permanent
dominant state on the bus and therefore RXD will become
dominant (LOW). Because the normal bus failure
detection circuit uses dominant to recessive edges at TXD,
this bus failure will not be recognized because the CAN
controller will not send a message if the bus is dominant.

2001 Dec 18
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TXD 1O RXD SHORT-CIRCUIT

If pins RXD and TXD are short-circuited, the bus will
become continuously dominant once the bus is driven
dominant because the low-side driver of RXD is typically
stronger than the high-side driver connected to TXD
(CAN-controller). The TXD dominant time-out will disable
the transmitter which results in a recessive state of the
bus. The transmitter stays disabled until RXD is dominant
while TXD is recessive, or until a mode-change towards
normal mode occurs.

1/0O-level adaptation

V)0 can be used to define the ratio-metric digital input
threshold for pins TXD, EN and STB and the HIGH-level
output voltage for pins RXD and ERR. Due to this function
the transceiver can be interfaced to any microcontroller
with a power supply voltage between 2.8 and 5.25 V.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VBaT supply voltage on pin Vgar -0.3 +40 \%
Vee supply voltage on pin Ve -0.3 +6 \%
Vio supply voltage on pin V)0 -0.3 Vcc+0.3 |V
Vi DC voltage on pins ERR, TXD, -0.3 Vec+03 |V

RXD, EN and STB
VcANH DC voltage on pin CANH 0 <Vce <5.25V, no time limit | —27 +40 \%
VeanL DC voltage on pin CANL 0 < Ve <5.25V; no time limit | =27 +40 \%
VspLiT DC voltage on pin SPLIT 0 <V¢e <5.25V; no time limit | -27 +40 \Y
Virt transient voltages on according to 1ISO 7637; -200 +200 \
pins CANH, CANL, SPLIT see Fig.7
and Vgar
Vi(WAKE) DC input voltage on pin WAKE -0.3 Vgar +0.3 |V
liwaKE) DC input current on pin WAKE -15 - mA
Vo(NH) DC output voltage on pin INH -0.3 Vear +0.3 |V
Ty virtual junction temperature note 1 -40 +150 °C
Tstg storage temperature -55 +150 °C
Vesd(HBM) electrostatic discharge voltage | Human Body Model (HBM); -4 +4 kv
on all pins note 2
VesdMm) electrostatic discharge voltage | Machine Model (MM); note 3 —-200 +200 \%
on all pins
Notes

1. Junction temperature in accordance with IEC 60747-1. An alternative definition of Ty;is: Ty; = Tamp + P X Rin(j-amb),
where Rinvj-amb) is a fixed value to be used for the calculating of T,;. The rating for T,; limits the allowable
combinations of power dissipation (P) and ambient temperature (Tamp)-

2. Equivalent to discharging a 100 pF capacitor via a 1.5 kQ series resistor.

Equivalent to discharging a 200 pF capacitor via a 0.75 pH series inductor and a 25 Q series resistor.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER

thermal resistance from junction to ambient

CONDITIONS VALUE

in free air tbf

UNIT
K/W

Rih(-a)
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CHARACTERISTICS
Vec =4.75105.25 V; Vgar =510 27 V; Ty; = —40 to +150 °C; V)0 = 2.8 V to Vcc; R = 60 Q; all voltages are defined
with respect to ground; positive currents flow into the IC; unless otherwise specified; note 1.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supplies (pins V gar, Vcc and Vo)
VBAT(sth) Vgar supply voltage for Vee =5V (fail-safe) 2.75 tbf 45 \
forced fail-safe fallback mode
VBAT(Pwon) Vpar supply voltage for 2.75 - 4.5 \%
setting Pwon flag
Vecsleep) Vcc undervoltage detection | Vear = 12 V (fail-safe) 2.75 tbf 45 \Y
for forced go-to sleep
command mode
Viio(sleep) V\j0 undervoltage detection 0.5 1 2 \Y
for forced go-to sleep
command mode
IgaT supply current on pin BAT sleep or standby mode; 10 20 30 HA
Vinn = Vwake = 12V,
Vgar =12V
normal or Pwon/listen-only | 10 20 30 HA
mode
lcc supply current on pin Vcc sleep or standby mode - 1 10 HA
normal or Pwon/listen-only | 2 6 10 mA
mode; Vrxp = Viio
(recessive)
normal mode; Vxp =0V |25 55 80 mA
(dominant); R, =60 Q
o supply current on pin Vo sleep or standby mode - 0 - HA
normal or Pwon/listen-only | - 0.6 1 mA
mode
Transmitter data input (pin TXD)
ViH HIGH-level input voltage 0.7V\0 - Ve +0.3 |V
Vi LOW-level input voltage -0.3 - 0.3Vj0o \%
lH HIGH-level input current normal mode; V1xp = Vijo | -5 0 +5 A
e LOW-level input current normal mode; =75 -200 =750 HA
Vrxp = 0.3Vij0
Ci input capacitance not tested - 5 10 pF
Standby and enable control inputs (pins ~ STB and EN)
VIH HIGH-level input voltage 0.7V\0 - Vec+03 |V
Vi LOW-level input voltage -0.3 - 0.3Vj0o \%
lH HIGH-level input current Vst = VEN = 0.7V))0 1 4 10 HA
I LOW-level input current Vgt =VeEn =0V - 0 - HA
2001 Dec 18 13
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Receiver data output (pin RXD)
loH HIGH-level output current Vrxp = Vo - 0.4V, -1 -3 ) mA
Viio =Vee
loL LOW-level output current Vrxp = 0.4V 2 5 15 mA
Error and power-on indication output (pin ERR)
loH HIGH-level output current VErr = Vo - 04V, tbf tbf 50 HA
Viio = Vee
loL LOW-level output current Verr =04V 0.1 0.35 0.75 mA
Local wake-up input (pin WAKE)
loL LOW-level input current Vwake = Vear - 3.1V 1 4 10 HA
IOH HIGH-level input current VWAKE = VBAT -19V -1 -4 -10 l.lA
Vih(wake) wake-up threshold voltage Vgrg =0V Vear =3 |Vear =25 (Vear—2 |V
Bus lines (pins CANH and CANL)
Vo(cANH)(reces), | recessive output voltage on | normal or Pwon/listen-only | 2 0.5Vce 3 \Y
Vo(caNL)(reces) | Pins CANH and CANL mode; V1xp = Vyo;
no load
sleep or standby mode; -0.1 0 +0.1 \%
no load
lo(cANH)(reces): | recessive output current on =27V <Vcan <32V -2.5 - +2.5 mA
IO(CANL)(reces) pins CANH and CANL
Vo(caNH)dom) | dominant output voltage on Vixp =0V 3 3.6 4.25 \%
pin CANH
Vo(canL)dom) | dominant output voltage on | Vyxp =0V 0.5 1.4 1.75 \%
pin CANL
Vo(dom)(m) matching of dominant output - - thf \
voltage between pins CANH
and CANL
Vi(dif(bus) differential input voltage Vixp =0V; 15 - 3.0 \%
(Vcann — Veant) 45 Q<R <65Q;
dominant
V1xp = Vy0; no load; -50 - +50 mV
recessive
lo(cANH)(sc) short-circuit output currenton | Veanu =0 V; Vixp =0V | -45 -70 -95 mA
pin CANH
locAaNL)(sc) short-circuit output currenton | Veane =40 V; Vixp =0V |45 70 100 mA
pin CANL
Rsc(canH,cany) | detectable short-circuit normal mode 0 - 50 Q
resistance between bus lines
and Vgar, Vece and GND

2001 Dec 18
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vdit(th) differential receiver threshold | Vcann > -12 V;
voltage VeanL <12V
normal mode (see Fig.8) | 0.5 0.7 0.9 \
standby mode 0.5 0.7 1 V
Vif(hys) differential receiver normal mode; 50 70 100 mV
hysteresis VeanH > -12V,
VCANL <12V
Ricem) common-mode input normal mode 15 25 35 kQ
resistance
Riem)(m) matching between pin CANH | Vcann = Veant -3 0 +3 %
and pin CANL
common-mode input
resistance
Ri(dif) differential input resistance 25 50 75 kQ
Ci(cm) common-mode input V1xp = Vcc, not tested - - 20 pF
capacitance
Ci(dif) differential input capacitance | Vrxp = Vcc; not tested - - 10 pF
I input leakage current Ve =0V, 100 170 250 HA

Veann =VeanL =5V

Common-mode stabilization output (pin SPLIT)

Vo output voltage normal mode; 0.3Vce 0.5Vce 0.7Vce \Y,
=500 A < Igpp T < 500 pA

a.o leakage current sleep or standby mode - 0 5 HA

Inhibit output (pin INH)

AVy HIGH-level voltage drop linp = —0.18 mA - - 0.8 \%

a.o leakage current sleep or standby mode - 0 5 HA

Thermal shutdown

Tisd) shutdown junction 155 165 180 °C
temperature

Timing characteristics; see Fig.10

t4(rxD-BUSON) delay TXD to bus active normal mode tbf tbf 110 ns
ta(TxD-BUSOf) delay TXD to bus inactive tbf tbf 95 ns
t4(BUSON-RXD) delay bus active to RXD tbf thf 115 ns
t4BUSOf-RXD) delay bus inactive to RXD tbf tbf 160 ns
tuvveo), undervoltage detection time 5 10 15 ms
tuv(viio) on Vcc and Vo

tdom(TxD) TXD dominant time-out Vixp =0V 300 600 1000 Us
tdom(bus) bus dominant time-out Vgis > 0.9V 300 600 1000 us
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
th(min) minimum hold time of go-to 5 25 50 Us
sleep command
teus dominant time for wake-up sleep or standby mode; 1 2 3.5 us
via bus Vear =12V
twake minimum wake-up time after | sleep or standby mode; 5 25 50 Us
receiving a falling or rising Vear =12V
edge
Note

1. All parameters are guaranteed over the virtual junction temperature range by design, but only 100% tested at 125 °C
ambient temperature for dies on wafer level and in addition to this 100% tested at 25 °C ambient temperature for

cased products.

TEST AND APPLICATION INFORMATION

3V
BAT—pr} 5V | 7;,
|:| A 77
VBAT |INH Vee Viio
| 578 Vee
WAKE I «
[ ———
: EN
| < Portx,y, z
I ERR
TJA1041 | »> MICRO-
X ! CONTROLLER
GND | RXD , lrxp
|
I TXD
4 | «| XD
, ] ,
CANH SPLIT CANL 7L

MGU173

z

CAN bus wires

Fig.6 Typical application for 3 V microcontroller.
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+5V +_L

1 +
; 47 uF ; 100 nF Viio |Vec |Vear ; 10 pF
4 > 5 3 10
TXD 1nF
1 13 | CANH |
EN| g TRANSIENT
_ CANL L1nF GENERATOR
STB| 4 (Y AL
WAKE
g  TJAL041  , [SPUT
ERR
@ 500 kHz 8
2 |INH
4 | RXD
2
7LGND
77 4 MGW337

The waveforms of the applied transients will be in accordance with ISO 7637 part 1, test pulses 1, 2, 3a, 3b, 5, 6 and 7.

Fig.7 Test circuit for automotive transients.

MGS378
VRXD

< > > HIGH

< < > LOW

hysteresis

05 0.9 Vi(dify(bus) (V)

Fig.8 Hysteresis of the receiver.
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5V

+12V

L

47 uF 'L100nF Vio |Vee | Vear 10 pF
TXD
1 13 | CANH
EN| . RL J_c,_
55 60 Q '|'100pF
14 12 |CANL
WAKE
o  TJA1041 . |SPUT
ERR
) :
L |INH
4 [ RXD
2

7LGND

15 pF

l MGW338

Fig.9 Test circuit for timing characteristics.

(1) Vigifybus) = Vcanr = VeanL-

tPD(TXD-RXD)

HIGH
TXD |
LOwW
CANH
CANL
dominant
\ (BUS on)
0.9V
Vi(dif)(bus)™® \
05V
§ recessive
-1 (BUS off)
HIGH
0.7V
RXD 0.3Vee / ce
Low
{d(TXD-BUSON) = - — < tg(TXD-BUSOff)
td(BUSon-RXD) —> - - ~— td(BUSOff-RXD)
»‘ |-— —| |-—

tPD(TXD-RXD) MGS377

Fig.10 Timing diagram.
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PACKAGE OUTLINE
S0O14: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1

z

-
‘I HAHAARRA *

‘ ] 0
| T

THEIOBE o

7
el .y
p
0 2.5 5mm
L T
scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)
UNIT m’gx. AL | A2 | A3 | by c p® | E® | e He L Lp Q v w y | z® | @
mm | 175 | 070 | 125 | ©25 | o3 | 01s | ass | a8 | 227 | 58 | 19 | 04 | oe | 025|025 | 01| g3 |
renes | oass | 35109257 | oon 991299299 05 | 015 oso| 3282 o0er | 3358|9522 oon | oon o00s | 923| ©
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
VERSION = g e PROJECTION | ISSUEDATE
SOT108-1 076E06 MS-012 = @ P
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SOLDERING
Introduction to soldering surface mount packages

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in
our “Data Handbook IC26; Integrated Circuit Packages”
(document order number 9398 652 90011).

There is no soldering method that is ideal for all surface
mount IC packages. Wave soldering can still be used for
certain surface mount ICs, but it is not suitable for fine pitch
SMDs. In these situations reflow soldering is
recommended.

Reflow soldering

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several methods exist for reflowing; for example,
convection or convection/infrared heating in a conveyor
type oven. Throughput times (preheating, soldering and
cooling) vary between 100 and 200 seconds depending
on heating method.

Typical reflow peak temperatures range from

215 to 250 °C. The top-surface temperature of the
packages should preferable be kept below 220 °C for
thick/large packages, and below 235 °C for small/thin
packages.

Wave soldering

Conventional single wave soldering is not recommended
for surface mount devices (SMDs) or printed-circuit boards
with a high component density, as solder bridging and
non-wetting can present major problems.

To overcome these problems the double-wave soldering
method was specifically developed.
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If wave soldering is used the following conditions must be
observed for optimal results:

« Use a double-wave soldering method comprising a
turbulent wave with high upward pressure followed by a
smooth laminar wave.

« For packages with leads on two sides and a pitch (e):

— larger than or equal to 1.27 mm, the footprint
longitudinal axis is preferred to be parallel to the
transport direction of the printed-circuit board;

— smaller than 1.27 mm, the footprint longitudinal axis
must be parallel to the transport direction of the
printed-circuit board.

The footprint must incorporate solder thieves at the
downstream end.

« For packages with leads on four sides, the footprint must
be placed at a 45° angle to the transport direction of the
printed-circuit board. The footprint must incorporate
solder thieves downstream and at the side corners.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Typical dwell time is 4 seconds at 250 °C.
A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

Manual soldering

Fix the component by first soldering two
diagonally-opposite end leads. Use a LOW voltage (24 V
or less) soldering iron applied to the flat part of the lead.
Contact time must be limited to 10 seconds at up to

300 °C.

When using a dedicated tool, all other leads can be
soldered in one operation within 2 to 5 seconds between
270 and 320 °C.
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Suitability of surface mount IC packages for wave and reflow soldering methods

SOLDERING METHOD
PACKAGE
WAVE REFLOW @

BGA, LFBGA, SQFP, TFBGA not suitable suitable

HBCC, HLQFP, HSQFP, HSOP, HTQFP, HTSSOP, HVQFN, SMS not suitable(? suitable

PLCC®), SO, SOJ suitable suitable

LQFP, QFP, TQFP not recommended®®) | suitable

SSOP, TSSOP, VSO not recommended® | suitable

Notes

1. All surface mount (SMD) packages are moisture sensitive. Depending upon the moisture content, the maximum

temperature (with respect to time) and body size of the package, there is a risk that internal or external package
cracks may occur due to vaporization of the moisture in them (the so called popcorn effect). For details, refer to the
Drypack information in the “Data Handbook IC26; Integrated Circuit Packages,; Section: Packing Methods”.

These packages are not suitable for wave soldering as a solder joint between the printed-circuit board and heatsink
(at bottom version) can not be achieved, and as solder may stick to the heatsink (on top version).

If wave soldering is considered, then the package must be placed at a 45° angle to the solder wave direction.
The package footprint must incorporate solder thieves downstream and at the side corners.

Wave soldering is only suitable for LQFP, TQFP and QFP packages with a pitch (e) equal to or larger than 0.8 mm;
it is definitely not suitable for packages with a pitch (e) equal to or smaller than 0.65 mm.

Wave soldering is only suitable for SSOP and TSSOP packages with a pitch (e) equal to or larger than 0.65 mm; it is
definitely not suitable for packages with a pitch (e) equal to or smaller than 0.5 mm.
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DATA SHEET STATUS

PRODUCT

1)
DATA SHEET STATUS STATUS®)

DEFINITIONS

Objective data Development

This data sheet contains data from the objective specification for product
development. Philips Semiconductors reserves the right to change the
specification in any manner without notice.

Preliminary data Qualification

product.

This data sheet contains data from the preliminary specification.
Supplementary data will be published at a later date. Philips
Semiconductors reserves the right to change the specification without
notice, in order to improve the design and supply the best possible

Product data Production

This data sheet contains data from the product specification. Philips
Semiconductors reserves the right to make changes at any time in order
to improve the design, manufacturing and supply. Changes will be
communicated according to the Customer Product/Process Change
Notification (CPCN) procedure SNW-SQ-650A.

Notes

1. Please consult the most recently issued data sheet before initiating or completing a design.

2. The product status of the device(s) described in this data sheet may have changed since this data sheet was
published. The latest information is available on the Internet at URL http://www.semiconductors.philips.com.

DEFINITIONS

Short-form specification [0 The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definition [ Limiting values given are in
accordance with the Absolute Maximum Rating System
(IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
at these or at any other conditions above those given in the
Characteristics sections of the specification is not implied.
Exposure to limiting values for extended periods may
affect device reliability.

Application information [0 Applications that are
described herein for any of these products are for
illustrative purposes only. Philips Semiconductors make
no representation or warranty that such applications will be
suitable for the specified use without further testing or
modification.

2001 Dec 18

22

DISCLAIMERS

Life support applications O These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes [ Philips Semiconductors
reserves the right to make changes, without notice, in the
products, including circuits, standard cells, and/or
software, described or contained herein in order to
improve design and/or performance. Philips
Semiconductors assumes no responsibility or liability for
the use of any of these products, conveys no licence or title
under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that
these products are free from patent, copyright, or mask
work right infringement, unless otherwise specified.
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NOTES
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